Vol. 3, No. 4 Tyabandha Journal of Arts and Science 


Percolation Problems 


Kit Tyabandha, Ph.D. 


S-curves and the percolative phenomena 


Before any abrupt change occurs there must be a graduation pro- 
cess leading up to it. In processes where the time constant is long, 
the characteristic s-shape is obvious, take for example a learning curve. 
But even where time constants are short, it is doubtful whether such 
thing as a strictly abrupt change exists. At the very point of transition, 
undoubtedly there may be a singularity, for instance at the Big Bang. 
But even the Big Bang can not exist alone by itself. To preserve the 
symmetry of nature, there must be another process at the other end 
leading up to it. It is only because such process must necessarily be on 
the other side from us and we can not see it from here. That side may 
belong to the antimatter or the anti-universe, but I believe whenever 
there is a singularity there must be a symmetry. 


An earlier work by Tiyapan (2003) can be used as an example. The 
per cent extraction curves which I drew then (Tiyapan, 1991) all show 
the change to be abrupt, starting off from zero time immediately with a 
positive gradient. This can not happen in the real world, so there must 
have been a foot of the characteristic s-curve at the beginning. It must 
have been that the sampling time used is too long, and anyhow the na- 
ture of the reaction may make it impossible to observe the development 
in detail with accuracy. 
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Figure 1 Predicted value of the heat capacity of monoatomic solids according 
to Debye 


The predicted value of the heat capacity of monoatomic solids ac- 
cording to the Debye theory, from de Podesta (1996), is shown in Figure 
1. According to Debye, Cy = (1944p/@},)T? JK~!mol-! (cf de Podesta, 
1996). The curve in Figure 1 shows the characteristic s-shape which 
should have appeared in Tiyapan (2003).: 


The foot of a positive s-curve has a positive, nonzero second deriv- 
ative. This corresponds with the positive cooperativity of the product 
curve in studies of enzyme assay and kinetics. In enzyme assay, the 
product versus time graph shows a positive cooperativity characteristic 
when the Hill constant h > 1 in the equation y, = [s]"/(K + [s]”), where 
ys is the fractional saturation of the enzyme with substrate while s the 
concentration of the substrate (Eisenthal and Danson, 2002). Coopera- 
tivity reflects the equilibrium binding of substrate or other ligand. The 
binding of a substrate molecule to an enzyme either facilitates, when 
the cooperativity is positive, or hinders, when the same is negative, the 
binding among molecules of the same substrate. 
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